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ABSTRACT 

The major issue investigated in this paper i^ whether 
or not any change appears over a five-year peiod in tb^ differences 
in performances between minority and non-*minority students in that 
district. Since the relative performance advantage of non-minority 
students is f requenrtly ^ascribed to their better backgroundsj. 
socio-econolric factors are held constant. The data used consist of 
test scores obtained for each student in the third, fifth, and 
sev3nth grades, plus a measure of the socio-economic status of that 
student's family. Multiple regression analysis is used* Tne study 
concludes that the test scopes, of minority students relative to those 
of non-minority students do not appear to change much over time. 
Although Anglo students score higher than Black or Spanish students, 
socio-economic factors, while accounting for a significant portion of 
test-score differences, do not account for all racial/ethnic 
differences. The persistence of significant test-performance 
differences between Anglo^ and minorities over time leads one to 
conclude that the school system, described in this study suc^eded in 
maintaining the relative performance position of the three major 
racial/ethnic groups but did not substantially succeed in eliminating 
the performance deficiency exhibited by minority students. 
(Author/JH) 
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AdSTEIACT 

i 

This paper examines the relative test performances over time of 
Black, Spanish, and Anglo students in a particular school district. The 
major .issue investigated is whether or not any Change appears over a five- 
year period in the differences in performance between , minority and non- 
minority students in that 'district^. Since the relative performance ad- 
vantage of non-minority students is frequently ascribed' to their better 
backgrounds, socioeconomic factors are held constant. The data usedf 

i 

consist of test scores obtained for each student in the third, fifth, 
and seventh grades, plus a measure of the socioeconomic status of that 
student's family. Unfortunatly , the test scores are available only as 
stanines, which obscures a large amount of their variation. Multiple 
regression analysis is applied to these^data to determine whether or not 
grade level and/or socioecononjic status affect racial/ethnic ciifferences 
in test performance. 

The study concludes that the test scores of minority students relative 
to those of , non-minority students do not appear to change much over time. 
Although Anglo students score higher than Black or Spanish students, socio- 
economic factors, while accounting for a significant portion of test-score\^ 
differences, do not account for all racial/ethnic differences. The persis- 
tence of significant test-jper formance differences between Anglos and minor- 
ities over time leads one to conclude that the school system described in 
this study succeeded in maintaining the relative performance position of 
the three major racial/ethnic groups but did not substantially succeed in 
eliminating the perf9nnance deficiency exhibited by minority students. 
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INTRODUCTION 

The education of children who are members of racial or ethnic 
minority groups in this country, has been discussed on many different 
levels during the last decade. '.One focus of these concerns has been , 
thgy/xtent to which the educational system has succeeded in elimifti ^ 
nating the relative deficiency, generally exhibited by minority students 
when they first enter school. An Important and unresolj^ed policy issue 
is whether the e^limination of this deficiency is, indeed, the responsi- 
bility qf our schpols. Resolution of this question requires what is, 
in gjrt, a value judgement: the choice of an 'operational definition 
for equal educational opA^rtunl-fyT^three alternatives com| to mind, 
listed below'in increasing order of the degree of responsibility that 
each imputes to the schooling process: 

(1) The level of educational inputs provided must be 
essentially the same for students in all racial/ 
ethnic' groups . ' . * . • 

^ (2) the rate at which students' performances improve 
over time must be essentially the same for all 
racial/ethnic groups. / 

(3) The outcomes of the educationalprocess must be . 
essentially the same for students in ^11 racial/ 
ethnic groups. 

We will not concern ours61ves here with the philosophical choice 

of definitions. Clearly the choice of appropriate policy measures 

' depends closely oh which of the three goals is accepted. Although no 

clear formal statement of goals is available from the powers that be, 

there, is evidence that definition (1) has been given a substantial amount of 

attention via educational spending programs/ while Interest in (2) 

and (3) has been implicitly expressed through ^the use of measures 

2 

of educational outcomes as indicators of program success* Our 
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interest here is in the outcome of the educational prodess, which we shall 

examiae in a very^ limited sense for a particular school district. We are 

primarily interestefd in the second and third definitions of equal educa- 

tional opportunity. If data .indicate tl>at the gap between minority and 

non-minority , student performance increases over time, then the schools 

have failed to achieve either (2) or ,(3). On the other hand, if the gap 

remains reasonably constant over time, then one may conclude that (2) has 

been achieved. Only if there is evidence that the gap is closing may one 

argue that equality of educational outxtomes is being approached. 

This paper presents a small-scale^xamination of the relative perfor- ' , 

inances over time ^f 'minority students ir\ a particular school distrifct. 

The purpose is not to determine v/hether or not that district has succeeded 

3 

in attempts to equalize educational opportunity, but rather to simply 

examine and desc?'ibe student performance. The major question to be ad- 

dressed is whether or not any change appears over. time in the differences 

in performance between minority and non-minority scudents in that dis- 

tric. Since the relative performance advantage of non-minority students 

4 

is frequently ascritjed to their better backgrounds, this question is 
also examined after controlling socioeconomic factors. 

I. PROBLEMS IN ANALYZING TEST SCORES 
Despite the Absence of^ a universally accepted measure of educational out- 
come, and amidst a sub'stantial auount of controversy, standardized achieve- 
ment and ability test scores are the most frequently used indicators of the 
educational effects of our schools.^ In spite of the acknowledged (and 
admitted by m5st test publishers) "cultural bias" inherent in most testing 
instruments,^ these test scores are used in studies comparing the academic 



performance of ^inority with ^non-minority students. This study also 
uses student test scores as the means of comparison, although the sboi^- 
coraings. of » this approach are recognizedt Perh^^ps the best justification 
for- focusing on test scores is the continued use of them by both schools 
and parents as" measures of the effectiveness of education. 

The test scores used in thi? study are scaled in the form of 
stanines. staftine is a 9-point scale, ranging from ? to 9, with a 
mean of 5 and a standard deviation of 2. Raw scores are converted to 

t;anine scores by the test publisher on the basis of a national norming 
sample .*^The major disadvantage of stanines is the resulting obfusca- 
tion of differential per/ormance within any one stanine point. In 
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' addition, a spall difference in raw scores can result in the relative- 
ly l^arge difference of a full jstanine point. Unfortunately, the test 
scores used here are available only in this form. / ^ 

An important cont-roversy over the use of scaled scores, such as 
the stanioe, vs. the use of grade-equivalent types 'of scored has received 

some attention in the literature. The consensus seems to be that grade- 

7 

equivalent scores do not lend themselves well to statistical analysis. 
In particular, the computational definition of grade-equivalent scores 
implies that if a student's scaled score remains, say, one standard 
deviation' below 'the mean over time, then the corresponding grade- 
equivalent score wilo, show that student falling farther behind the 

8 

''norm" over that same time period. Thus, the use of grade-equivalent 
sco/es would bias the expected results of a study such as this toward 
establishing the existence of an ''increasing gap" between minority and 
non-minority test performance. 
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The test analyzed here is the verbal portion of the Lorge- 
Thpmdike ability test/* Although we are actually interested in^ 
changes in achievement over time, there is no a priori reason to 
assume that ability tests measure qualities that cannot be changed by 
the schools. In fact, evidence demonstrates that ability test scores 
change over time in much the same way as achievement scores do. 
Thus, we interpret the test scores used in this analysis as measures 
of both ability and learaed achievement. To the extent, then, that 
''innate ability" does not change over time (al'though measures of it 
certainly may), any changes in ability test scores can cautiously be 
attributed to changes in "achievement." 

II. MODELS AND PROCEDURES 

A. General Model 

This section describes y^he linear regression n^6del used to det- 
ermine whether the rate of c^nge in test scores over time has been 
different for students in different racial/ethnic groups. The major 

/ 

hypothesis we are interested in testing is depicted graphically in 
Figure 1, and reduces to' asking whether the vertical distances between 
the lines in that figure become significantly different over time./ For 
the case of three racial/ethnic groups and thr^e points in time, /the 
following re gressior/ model can be used to test? that hypothesis/ 

T = % + ""ih ^2^2 ^12 ^^1^2^ ^13(^1%^ ^ 
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where the are dummy var?lables determining the pointy Un ytime, the R^ 
are dumi^y variables determining racial/ethnic group affiliation, the 
E^Rj are multiplicative interaction .terms, and T represents the student^s 

rm u is assum( 
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test score. The disturbance term u is assumed to, be i/ormally distributed 

/' 
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with zeis;p mean, and constan": variance. (The results of a test of tjie 
homoskedasticity assumption are presented and discussed in Section IV,) 
Note that each student is represented by three observations, one for 
each of the three points in time. 

The null, hypothesis of interest, "'-ien, is that all in 
equation (1) are simultaneously equal to zero* If this were true, one ' 
could conclude that the test-score differences between the various racial/ 

r * 

ethnic groups remain the same, on the average, over time. To clarify by 

example^, y ^ can be interpreted as the difference between time periods 

^ I 12 » 

E and in the gap between racial/ethnic groups 1 and 2. Thus, if 

1 \ 3 ^ - / . , ^ 

y =0, this gap is not significantly different between these two points 
l2 ^ . 

in time. Note that* :he model does not c^onstrain the slopes of any ot the 
lines drawn in Figurjb 1 to be tlie same between and ^2'^^ between E2 and E^ 
Note also^that the null hypothesis^^ involves. a two-tailed test. If it is 
rejected, we. can tl^en check the signs of the coef f icients ' to determine 
whether the gaps .have been widening or narrowing. 

Since each student enters the regression model as three separate 

/ . ^ . 

observations, we ^^^e not using the. information that the test score data 

are, in fact, longitudinals Although it would ^certainly be both useful 

1 

and appropriate to incorporate this information, there seems to be^ no 
method dv£|ilable for doing so. 
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B. Controlling for Socioeconomic Status 

It has frequently been argued theoretically and^ demonstrated em- ^ 
piflcally that a student's Socioeconomic status is signific£lnt|y j^^iated 

to academic achievement and, in*particular , to test performance. 

' • I 

There are three different ways in which socioeconomic status j 

I i 

(SES) can be controlled for in the context of our current concerns: 



(1) ^allowing test scores to vary between SES groups but by 

th^ same amounts for each racial/ethnic group and .for 
each year; 

J 

(2) allowing di^fferences in test scores resulting from SES 
to be different within each year; 

O) allowing differences in test scores resulting from SES 
to be different for each racial/ethnic group. 

V\ terms of the regression model presented in equation *(1) above, 

these are equivalent, respectively, to: 

1 

(1) includin'2 SES additively as a separate variable; ^ 

(2) including multiplicative interaction terms between SES 

and the E • 
1 ' 

(3) including multiplicative interaction terms between SES 
and the Ri . , 

J ; . . 

All three effects could be simultaneously allowed by stratifying the 
sample on SES and running separate regressions. However, since the 
nature of the effect of SES is of interest and since there, is no 
a priori reason for ^choosing any of the above possibilities over the 
others, it was decided to include the additive and multiplicative 
terms in the model using the entire sample. Since the SES variable » 
in the data used here is a discrete ordinal variable vd-th a finite 
number of categories, the regression model becomes: ^ 

T = + a^E^ + a^:^^ ^'^^^ + 63R3 + yn^h^"- ^13^ 

' + R2ili \ SES. + R3 J, ■ SES. 

k. k \ 

(2) 

where k equals the num^>er of SES Categories. 
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, , III. -DATA 

The school distfict for which data are analyzed .in this study 
includes all public -elementary schools in a middle-sized southwestern city. 
The city had a 1970 population of about 300,000, of whom slightly more "than 
20 percent were identified by the 1*^70 ,Censas as persons of ^Spanish origin, 
while 3 percent were identified, as Blacks. Median family income of the city 
was about ^8,800 in 1970, and slightly more t4ian 10 percent of all families 
were below the poverty line at that time (including 25 percent of Black 
families and 17 percent of Spanish families). « . 

Ninety-three percent of all students enrolled in elementary schools 
(grades 1-8)' in this district were in public schools in 1970 Tot^l enroll- 

ment in the district's public elementary schools increased between 196B and 

^ 10 ' 

1972 by about 17 percent, to more th?n 43,000. While minority students . 
represented a fairly constant one-third cf the public elementary school 
enrollment over those years, they accounted for over 40 percent of the in- 
creased enrollment. By far the predominant minority group in the^trict 
schools is con.posed of children Qf Spanish origin (about 27 perpent), with 

Black students representing less than 6 percent of the total and American / 

\ 

Indians and Orientals each less than 2 percent.-,^ 

From 1968 to 1972, the elementary, schools remained substantially 
segregated. By 1972, about 62 percent of the minority students would. have 
needed to be transferred between schools in order to equalize the minority 
percentage across all schools. This figure in 1968. was about 70 percent. 

The data analyzed "in this stu^T^ere provided to rhe Office for 
Civil Rights in HEW by the district during the coursp of a civil rights 
compliance review. The school district provided historical Le.Vt records 
for all current (as of spring, 1973) eighth-grade stude..ts for whom the 

\ 

following information was available: / 

12 
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(1) Lorge-Thorndika verbal-ability test scores for grades 3, 5, 

and 7; ' ' ' 

(2) 'read^pg test scores for grades 3 and 4. 

In addition, A survey of these students was conducted, from which the dis- 
trict calculited an index of socioeconc -s (SES) for each student. 
The survey included information the sex. occupation, education level, S^^ 
and source, of income (full-time work, pJ^rt-time v/ork, or other compensa- 
tion) as reported by each student for the adult head of his or her Ixouse- 
hold. A ranking was constructed based on statewide Census data relating 
these characteristics t;o income levels. The resulting index was-a-ten- 
point scale with the value representing tii^ lowest SES^ category* In 
order to avoid imposing a cardinal interpretation on this index, SES 
is represented in all regression analyses as a set of dummy variables. 

Only data for Black, Spanish-surnamed, and Anglo"^^ students are 

J 

included in the following analyses, since the other two rap<fal/ethnic 
categories (American Indians and Orientals) ver^ repr^ented by very 
few students. Although data were provided for five sepat^e^test scores, 
only three are analyzed here: third-, fifth-^ and sevelitb^grade. Lbrge- 
Thorndike scores. The third- and fourth-gi^de reaaing scores are not 
analyzed for two reasons: firsts the span of time covered by the scores, 
(third to fourth grade) is felt to be too small to reveal reliable patterns 
of change;, second, and more Important, the scores are from two different 
reading tests and tlierefore are not strictly comparable despite the stand- 
ardized fonn of the scores/ 

Of almost 5,400 st\trlents enrolled in eighth ^grade in the school year 
1972-73,|^2,397 (45 percent) were found to have a complete set of the three 
Lorge-Thorndike test scores available. Thus a total of 7,191 observations 
was used in the regression analyses, since the specijE Ication reauires th^t 

13 
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each student be represented by three observations. 

\ 

Table 1 presents the means ajrid standard deviations of Lorge-Thorndike 
scores for each racial/ethnic group broken down by SES category. Two 
interesting and predictable patterns emerge from this table. First, 
mean test score Increases as SES rises within each racial/ethnic group. 
Second, within SES categories, mean test scores for Anglos are higher 
than th|Ose for Spanish students, which are, in turn, higher than chose 
for Blacks. Those patterns are consistent with other empirical in- 
vestigations of tesj: scores. Another point of interest is the apparent 
relationship between SES level ant ^acial/ethnic affiliation. Figure 2 
indicated that the SES leVels of minority students tend to be lower 
than those of the Anglo students. 

At the same time- that this analysis was being conducted for the 
Office for Civil Rights, the school district's research department was 
performing a similar analysis of the same data,. Their r isults were 
basically the same, but they had the benefit of an additional set of . 
test scores: eighth-grade reading-achievement scores. Table 2 pre*- 
sents the simple correlation coefficients as reported by the district 
between all six test scores and^ SES level based on the 2,066 students 
for whom all of these scores were available. Note that the SES index 

■ <^ 

was collapsed from ten to^^four categories in their analysis. ^ 

It appears from Table 2 that 58 to 70 percent of the variance in 
reading-achievement scores can be accounted for by the variance in ver- 
bal-ability scores from previous years when no other factor is held 
^onstant. On the other hand, past reading scores explain only slightly 
less of the variance in late): reading scores than do paW verbal-ability 
scores. Furthermore, the intercorrelations between verbal scores in 
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TABLE 1. 



Sample Means and Standard Deviations of Test Scores 
a. Black stil^ents 



C I7C T Q^Ta 1 


Number of 
Students 




ijraae j 


uraae d 


orace / 


2 


' - — . 

5 




2.200 


2.600 


^^\2.400 








0.748 


0.490 


1.020 


3 


14 




2.429 


3.286 


2.714 








1.348 


.0.958 


, 1.160 " 


4 


19 




~ 2.421 


' 3.526 ■ 


3.105 








1.091 


1 . 094 


» l'.334 ■ 


5 


32 




3.281 


3.625 


3.344 










1.596 


f 1.651 


6 


20 




3.&00 


3.850 


3.700 








1.530 


1.492 


1.616 


7 


26* ' 




3.500 


3.885 


3.769 








1.^5 


1.450 


1.280 


8 


5,. 




3.400 


3.200 


2.800 








1'.625 


0.748 


1.166 


9 


13 




. 3.385 


3.538 


3.769 








1.546 


1.447 


1.120 ^ 


10 


9 




4.444 


5.000 


4.333 


\ J 






2.061 


1.886 

If 


1.633 


All 


143 




3.217 
1.686 


3.685 
1.465 


3.427 
1.489 



Note: For each subgroup_of the sample, the first r^umber presented is that 
subgroup's mean score (T) and the second is the standard deviation for 
that subgroup (s) . 
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TABLE 1 . (continued) 

S 

♦ b, Spanish-surnamed students 





Number of 








bES Level 


oLUuenco 


Grade 3 


Grade 5 


Grade 7 


2 


9 


4.333 


4.111 


•3.778 






1.054 


0.994 


1.133 


3, 


151 


3.404 • 


J 3.570 


\ 3.338 






1.708 < 


1.498 


' .1.366 


4 ■ 


131 


3.282 


3.580 


3.443 






. ^ 1.668 


1.493 


1.415 


5 


112 


3.875 


4.098 


3.732 






1.857 


1.506 


1.33^ 


6 


113 


4.133 


4.416 


3.965 






1.907 


1.533 


1.463 


7 


75 


4. '4 13 


4.360 


^^^960 






1.826 


1.614 


1.492 


8 


39 


4.513 


4.974 


4.590 






1.838 


i.747 


1.822 


9 


25 


4.720 


4.. 840 


4.440 






1.755 


1.869 


1.722 


10 


24 


4.458 


4.500 


4.333 






2.020 


' 2.062 


1.908 


All 


679 


3.853 


4.054 


3.7^0 






1.849 


1.630 


1.511 



A 




j 

I 



ERIC 



16 



i 



13 



TABLE 1 . (continued) 



c. Anglo students 



V 



\ 

SES Level 


Number of 
Students 




f 

< 

Grade 3 


Grade 5 


Grade 7 


2 j 


J. 


• 




2.000 


3.000 


1.000 


•J 








0,000 
4.677 
2.161 


0.000- 

4.742 

1.917 


0.000 
4.581 
1.774 


L 


59 






4.593 
1.708 


'4.814 
1.790 


4.525 
1.500 


c 
J 


151 






4 934 
1.918 


5.033 
1.839 


4.748 
1.645 


6 


167 






5.317 <^ 


5.485 


5.138 


r 








1.88Q 


1.520 


1.492 


7 \ 

-ZJ 


311 






J . 0 J J 




S 2fl3 










1.848 


1.703' 


1.618 


8 


230 






J . /yt) 




5 391 










1.812 


1.548 


1.484 


9 


196 






6.240 


6.153 


'5.776 










. 1.761 


1.521 


1.623 


10 


^ 429 


< 




6.455 


6.431 


6.098 








1.769 


1.621 


1.549 


All 


1575 






" 5. -796 
1.911 


5.806 
lr717 


5.455 
1.649 
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different years are only slightly higher 'thai)' those for reading-achieve- 
ment scores. Although one would like to interpret verbal-ability scores 
as measuremeats of reading-achievement potential, it. is not clear that 
this assumption is warranted. No assumptions are made in any of the fol- 
lowing ana^^yses concerning the reliability of the Lorge-Thdmdike test 
as a measure of innate "ability." As discussed in Section I, we interpret 
the test scores as measures of current ability to perform on tests, which 
we assort to be some combination of inherent and learned "s^J^lty." Thus, 
we accept the Lorge-Thoimdike results as a reasonably reliable measure of- 
the grJss effects of both the students' backgrounds and the "value added'^ 
by their schools. 

^ IV. REGRESSION RESULTS ^ - 

The following variable notation is used throughotit ' this section^: 

tiotation , Description.. • 

T Scanine value j)f student's Lorge-Thbrn^iike 

verbal test^^score 

E 'A dummy- variable defined oa third grade 

- - (« 1 for a third-grade score, = 0 otherwise) 

E A- dummy variable defj^ned on -fifth gr^de 

1 for a fifth-grdde score, = 0 otherwise) 

R A dummy variable defined on Spanish -sutname 



1 



2 



(= 1 if student identified as Spanish- 
sumamed, = 0 o*therwise) 



R A chummy variable defitied on Anglo (« 1 if 

student identified as Anglo',' = 0 otherwise) 



/ 



SES Nine dummy variables defined on socioeconomic 

^ ^ level (= 1 if student's ^ES value equals i, 

i=2,...,10 ^ Q otherwise) • * ' ' 

•All of the regression models are normalized on racial/ethnic group 
1 (Blacks), grade 7, and socioeconomic group 6. Variables for these^ 
catego'rles are therefore omitted from the estimated equations, and the 

20 
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estimated constant term can be interpreted as the expected test score, 
when SES is controlled for, for seventh-grade Black students in SES 
group 6 . 

One of the assumptions required for the regreission analysis per- 
formed here is that the variance of the test scores be the same within 
each subg'roup. A test for heteroskedasticity was performed and resulted 
in xejec ting -the null hypothesis of equal variances at the .05 level of 
significance."^^ Although the coefficient estimates are unbiased and 
^ consistent under heteroskedasticity, the standard' errors will be both 
biased and 'inconsistent. Characteristics qf the dat^i Ixaply that 'this 
bias is negative and, therefore, that the probability of rejecjt^ng any null 
hypothesis based on the standard errors of the estipiates will jbe higher 
than the chdsen level of significance indicates. Rather than ladjus ting 
for the heteroskedasticity, therefore, it was decided to use extta caution 
in hypothesis testing. Thus, null hypotheses tested^rorm the regression 

results are' rejected only when the appropriate test itj^istic exce'^ds_JAe - 

' • ' \ - '■ V . . 

. . \ \ 

.005 critical value. • . V \ ''^ 



A, General ModeT 
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Table 3a presents the regression results from equation (l) a^ove., \ 
The results of the two F-tefets presented at the bottom of the talxle \j 
imply that th^ test-score gap between racial/ethnic groups ch^rrged 
significantly between third and fifth grades but not between fifth ^and 
seventh gradeo. Furthermore, the positive signs on the estimates or 

and indicate that the gap actually narrowed between the two lower 
grades. Thus, there is certainly no indication that' the relative test 
performance of minority students declined over time. The top half of 
Figure 3 shows this concJusion clearly. The sigjaificance and relative, 

21 
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,TABLE'3 . 

Results of Regression' Analysis 
Without Controlling for Socioeconomic Status 

a. No restrictions ' / 

( 

Model la: T = a ^ + a^E^ + a^E^ + ^2^2 ^3^3 ^12 ^^2^ ^13 ^Vs^ / 



+ y^i^W ^23^^2^3> " 



Variably 



f 



Constant 
E, 




4- 



Estimated 
Coefficient 



Standard 
Error 



t -Ratio 



3,4266 
-.2098 
.2587 
.3231 
2.0280 
.3129 
.5507 
.0461 
.0924 



.1443 
.2041 
.2041 
.1588 
. 1507 
.,2245. 
.2131 
.2245 
.2131 



R = .2177- 
Adjusted R^ = .2168 



F(9, 7182) = 249.826 



Marginal R'\ 



23.747 






-1.028 


.0001 • \ 




., 1.2'68 


.0026 \ 




2.035 


.0025 \ 




.13.457 


. 2088 \ 




1.394' ■ 


.0062 ■ \ 




2.584 
' .205 
.433 


.0034 
.0000* 


I- 



1 



Hypothesis Tests 
■'H 



0 



H 



0" 



^22 ° 

^ 

^12 ^13 ^22 ''^23 



*Les8' than .0001. 



= 0 



^F(2, 7182) = 0.1547 =>cannot reject H 



0 



at .005 le-ve\ 

F(4,\ 7182) 1 2.75'85*-freject H at.. 05 
» level but cannot reject H_ at .005 




/ 
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TABLE 3* (continued) 



b. Score changes from grade 5 to grade 7 restricted to 
be the same for ail three racial/ethnic groups 



Model lb: 




^2^2 -"hl^hh^ 


+ Y,3(E^R3) 


+ u 


Variable 


Estimated 
Coefficient 


Standard 
Error 


t-Ratio 


2 

Marginal R 


Constant 


3.3897' 


^ .1050 


32.278 




. ^1 ' 


. -.1729 ' 


.1784 


-.969 


.0C>'01 




.3325 


•. .0498 


6.672 


, .0^26 




461 


.1122 


3.084 


I 

.0025 


. \ 


2.0742 


.1066 


-19.467 


' , .2088 




.2898 


.1944 


1.491 


- .0D02 




.5046 


.1846 


2.734 


. 0034 j 



R = .2177 
2 

Adjusted R = .2170 



F(7, 7184) = 333.^283 



Hypothesis Tests: 



= 0 



F(2, 7184)'-= 5.3635 =^reject H at 
.005 level 



•«< , ... 
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Figure 3: Test Scores Predicted from' .Regressions With / 
No Control for SES-'^ ' ' • 
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V/ 



6.0 - 



5.0 



4.0 



\3,0 



2l0 

1 




■ / 

/ 

P-J , 


Grade 




5 


7 


5/800 


5.806 


5,455 


/.853 . 
^3.217 


4.054 


3:750 


3.685 


3.427 
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3 5 7 Grade' 

Restri citing Score Changes from Grade 5 to Rrade 7 to be 
the Sanie for all Three Racial/Ethnic Groups (Model lb) 
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3*" 


■ 5 


7 


Anglo 


5.796 


5.796 


5.464 


Spanish 


3.853 


4.068 ■ 


3.736 


/Black 


3.217 


3.722 


3.390 



I 
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sizes of the coefficients on both race dummies indicate simply that 
Anglo mean scores are higher than Spanish mean scores, which are 
higher than Black mean scores. 

Part b of Table 3 presents results for the same-model but with 
and Y23 constrained to be xero. Inspection of the coefficient- estimates 
reveals little change from Part «, as the lower part of Figure 3 " emphasizes.', 

B_. Controlling for SES 

Table 4 presents the regression results for equation (2)/ There 
Is no dummy variable for SES group '1 since there are no observations 
in that group. Note that the basic model' corresponds to that in Table . 
3b, that is, that Y22 ^23 ^8^^" constrained to be zep". The results 
^Qf hypothesis tests indicate that there is n^ significant ititeraction 
between grade level and SES category, that is. that test-scare differences 
resulting from SES are not significantly different within each year. On the 
other h'and, the coefficients on the SES and race interaction terms were 
jointly different from' zero, indicating that socioeconomic factors (to 
the- extent that they\are" accurately measured by our SES index) alone do 
not fully account for racial/ethnic performance differences. This last 
point is further substantiated by the significance of the coefficients 

on R2 and in Table 4. 

Model 2b, presented inTable 5, constrains those coefficients to 
be zero that were found to be not significantly otherwise, namely the 
coefficietitson the SfiS and grade level interaction variables. The 
hypothesis -test results presented at the bottom air this table again sub- 
stantiate the, claim that, while SES does indeed significantly affect test 
scores within grade and^ racial/ethnic .groups, difference's in. test scores 
between those racial/ethnic groups persist even .when\his interaction is 



accounted for* 
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TABLE 4 . . 

Results of Regression Analysis 
• Controlling for -Socioeconomic Status - 
• ' ^ With No Restrictions * 

Model 2a: , . ' ^ 

T = + ^^1 + -2=2 ^2^2 ^3^ ^ ^.12^'l^2> ^ ^13(V3> ^2^'''2 
- ; +63SES3 + 6^SES^ + 65SES3+-6^SES^ + 6gSESg.+ 6gSESg-H5^QSES^Q ' ' • 

y + .|;2SES2 + .{'3SES3 + .{'^SES-^ + .{.gSES^ + .{»^SES^ + 'I'gSESg + .{'gSESg + I'^o^ES^q) 
/ ■ + R^C *2SES2 + <t>3SES3 + <t>^SES^ + .{.^SESg + -^^SES^ +' <frgSESg + 4gSESg + ^jo^^^lO^ X 
+ E^( £2SES2 + £3SES3 + e^SES^ + £7SES^ + e^SESg + e^SES^ + e^q^ES^q) 

+ E^C U2SES2 + V^3SES3 + U^SES^ + p^SES^ + p^SES^ + PgSESg + u^SES^ + M^o^^^lO) 



Estimated Standard • . > j 

Va riable > Coefficient Error " t-Ratlo MaT^lnal R 

15.65J 

-1. 021 • OQCl 
2.762 .0026 '^ 
1.425 .0039 
6.158 .2088 ' 
1.785; .0002 
2.441 -.0034 
-2.398 .0003 
-2.368 .0043 
-1.686 .0025 
- -.960 .0001 
' -.248 .0062 
v-1.274 . .0057 
-.589 .0106 
' 2.137 .0283 
2.09'8':- .OOO^i' 
\ .490 .0000* 
-.112 . .0000* 
i"\ .102 .0005 
^ ■ 
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Constant 


3.6649* 


.2341 


^1 


-.2179 


.2134 




.3733 


.1352 




.3422 


.2402 




1.4483 


.2342 


V2 


.3367 . 


.1886 


- hh ■ 


.4451 


.1823 


•SES2 


-1.4321 


.5971 


SES3 ' 


-.0424 


.3557 


SES, 
4 


-.5558 


' .3296 


SESg 


-.2822 . 


.2941 / 


SES^ 


- -.0750 


.3023 ( 


SESg 
SESg 


/ -.6586 


.4911 ' 


-.2124 ' 


.3604 


R2SES2 
R2SES3 ' 


.8477 


.3967 


1.2196 
.1731 


- .5813 j 
.3536. 


R2SES^ 


-.0368 


.3298i' 


R„SES; 


.0307 


• . 3007 



\ 
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TABLE 4 . (continued) 



Variable 


Estimated 
Coefficient 


Standard 
Error 


t-Ratio*' 


iiClJL gJLlldX 


R„SES_ 
z / 


.0721 


.3179 


.227 


^ — ' 


R,SES 

Z O 


1.1045 


.5097 


2.167 


.0002 


R2SES 


.6481 


.4007 


1.618 


.0003 


^ z' 10 


-.6165 ■ 


.4396 


-1.402 




R^SES^ 
3 2 


-1.9967 


1.0710 


-1.864 




R^SES^ 
3 3 


.2604 


.3819 - 


.682 


noon* 


R^SES, 
3 4 


.0298 


.3386 


.088 




R^SES^ 
3 5 


-.1083 


.2928 


-.370 




R^SES^ 
3 • 7 


.1687 


.2987 


.565 




R^SESq 
3 8 


.9163 


.4876 


1.879 


.0C03 


R.SES^ 
3 9 


.8953 


.3550 


2.522 


.0004 


3 10 


.1386 


.3934 


.352 


.0000* 


E, SES,, 
1 2 


.3196 


.6222 


.514 


.0000* 


E.SES^ 
1 3 


-.0659 


.2193 


. -.301 


.0000* 


E, SES, 
1 4 


-.2623 


.2128 


-1.232 


,0004 


1 5 


.0046 


.1921 


.024 


.0000* 


E.SES^ 
1 7 


.2114 


.1790 


1 . 181 


. UUU J. 


E.SES^ 
1 8 


.1358 


.1978 


.687 


nnm 


E, SES^ 
1 9 


.2066 


.2064 


1.001 


nnm 


1 10 


.1270 


.1778 


. 714 


nnm 


E2SES^ 


'.0267 


.6193 


.043 


.0000* 


i:2'SES^ 


- .1284 


.2150 


-.597 


.0000* 


E^SES,^ 


-.1676 


.2109 


-.795 


.0001 


E2SES^ 


-.0581 


.1919 


-.303 


.0000* 


E^SES^ 


' . .0174- 


.1777 


.098 


.0000* 


E2SES3 • 


-.0084 


.1956 


-.043 


.0000* 


E2SESg 


-.0272 


.2042 


-.133 


.0000* 


Wo 


-.0422 


\ .17 36 

\ 


-.243 


.0000* 




F(47, 7144) = 61.5716 



ERJC *Less than .0001 .005 level 
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F(16, 7144) = .6843 '=?>cannot reject H 
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TABLE 5. 

---Goa.ttQiiij^8_^'5'^ Socioeconoml'c Status and 
Restricting Interaction between SES 'and Grade to Be Zero 

Model 2b: 

+ 62SFS2 +'62SES3 + 6^SES^ + S^SES^ + 6^SES^ + SgSESg + 6gSESgi+ 6^qSESj^q 

+ R^C '/'2^^S >i'3SES2 + l-^SES^ + li-^SES^ + "I'.^SES^ + 'J'gSESg + "i-gSES^ + iIij^qSES^q) 

+ R^C <t.2SES2 + 'J'3SES3 + '{'^SES^ + -l-gSESg + <{.^SES^ + "f-gSESg + (i-gSES^ + c^^^qS^Sj^q) 
+ u 



Variable 


Coefficient 


Standard 
Error 


t-Ratio 


Marginal R^ 


Constant 


3,6635 


.2222 


16.487 




^1 




• 1 / 1 ± 


J. • u±± 


. UUUi. 


1? 

^2 


. J J 


n/i 7ft 
• / 0 


A Q^ft 




R2 


. 3J / 0 




- 1 AQ9 




^3 


1 /■ 9 ft 


J jO 


0 • J.J.O 


9nftft 


1? D 

^1^3 
SES2 


-1.3167 


1 770 

.4776 


9 ftm 

-2.757 


.0003 


SES3 


-.9071 


.3328 


-2.726 


.0043 


SES, 
4 


-.6991 


.3OGO - 


-2.285 


.0025 


SESj 


-.3000 


.2722 


-1.102 


.0001 


SES^ 


.0013 


.2841 


.005 


. 0062 


SESg 


-.5833 


..4776 


-1 . 221 


.0057 


SESg 


-.1526 


.3403 


-.448 


.0106 




- .8759 


.3834 


2.285 


.0283 ; 


R^SES^ 
R^SES^ 


1.2196., 
.1731 


.5809 
.3534 


2.099 
.490 


y .0004 
■ .0000* 


R^SES, 


-.0368 


.3296 


-.112 


.0000* 


R2SES5 


.0307 


.3006 


.102 


.0005 


R2SES^ 


.0721 


.3177 


^27 


.0000* 


R2SESg 


1.1045 


.5094 


2.168 


.0002 


R2SESg 


.6481 


.4004 


■ 1.619 


.0003 


R2SES^Q 


-.6165 


.4394 


-1.403 


.0010 
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TABLE 5. (continued) 



Variable 


Estimated / 
Coefficient 


Standard 
Error 


t-Ratio 


2 \ 

Marginal "R \ 


li o 'DC 

R3SES2 
R3SES3 
R3SES^ 
R3SES5 
R3SES^ 
R3SES3 
R3SESg 


_1 QQA7 


1 0704 


-1.865 ' 


.0012 


.2604 


.3817 


.682 


.0000* 


.0298 


.3384 


.088 


.0000* 


-.1083 
.1687 


.2926 
.2985 


-.370 
.565 


.0018 

.ooooif 


.9163 


.4873 


1.880 


.0003 


.8953 , 


.3548 


2.523 


.0004 




.1386 


.3931 


..353 


.0000* 



R = .2831 
Adjusted = .2801 

Hypo thes is Tes ts : 

H^: ih. = <{).= 0 for all i 
Oil , 



H^: 6. = il;. = 6. = 0 for all i 
0 1 1 1 



F(31, 7L&0) - 94.2562 



F(16, 7160) « 2.7402 -^^reject at 
.005 level 

?(24, 7160) = 26.9551 -^reject at 
.005 level 



*Less than .0001, 
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Figure 4 
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Figure A graphicaJly presents the results of estimating Model 2b, 

/ . \ 

from which we can see the differences between racial/ethnic groups within 
the various SES categories. Agaia it is readily apparent that the test 
score gap narrows somewhat from third to fifth grades and remains about 
the same from fifth to seventh grades across all- SES groups. 

An equation sinjilar to •Model 2b but comb'ining Spanish and Black 



students into one group was als6"-6stimated . T\je^ results were quali- 
tatively the same as those reported above with ^lle resulting "minority" 



group behaving essentially the same as the Spanish group. This is not 
surprising, because of the relative sizes of the two groups and because, 
within SES groups, there is not always a significant difference between 
Black and Spanish scores. 

V. CONCLUSIONS j 
A. Change in Racial/Ethnic Test^Score Differences Over Time 

(i) Anglo-Black and Anglo-Spanish test-score differences tend to 
decrease somewhat between third and fifth grades. This time 
period is characterized by rising scores for Black and Spanish 
students and by unchanging Anglo scores. The gap between 
Anglo and Black scores Cjuoses by more (about 1/2 of a stanine 
point) than does the gap between Anglo and Spanish scores 
(about 1/5 of a stanine point) ovei this period of time, 
(ii) Anglo-Black and Anglo-Sj^anish test-score differences do not 
change significantly )in either direction between fifth and 
seventh grades. This time period is characterised by falling 
' test scores for all th^-ee racial/ethnic groups, 
(iii) Spanish scores are consistently higher than Black scores on 
average, but this difference (approximately 1/3 of a stanine 
point) is not statistically significant. " 



28 

a' 

(iv) Anglo test scores are always significantly higher than both 

Spanish and Black scores on the average (by about 2 and 2 1/3 
stanine points respectively). 

B. Effects of Controlling For Socioeconomic Status 

All of conclusions^ (i) thi'ough (iv) remain qualitatively 



identical after the socioeconomic status of the students is controlled 
for. Furthermore, the only change in the numbers mentioned above is 
that the average^ difference be tween Anglo and Spanish scores drops to 
about 1.4 stanines (in conclusion ^(Iv)) "when" interaction between 
SES and racial/athnic group is allowed. This difference, however, 
remains statistically significant in all specifications of the model. 

C . General Comnents 

The results of this study are consistent with others on the same 
topic in \^inding that the scaled scores of minority students relative 
to these- of non-minority students -do not appear to change much over time- 
The interesting additional finding is that socioeconomic factors, while 
accounting for a significant portion of test-score differences, do not 
account for all racial/ethnic differences. Finally, the persistence 
of significant test-performance differences between Aniglos and minor- 
ities over time leads one to conclude that the school system described 
in this study succeeded in maintaining the relative performance posi- 
tion of the three major racial/ethnic groups but did not substantially 
succeed in eliminating the performance deficiency exhibited by minor- 
ity students. 
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« fOQTNOTES 

-v — ~ — 



\ 



^These primarily include compensatory education progrLs, such as' Title I 
of the Elementary and Secondary Education Act, as wellsas judicial reso- 
lution of educational finance issues. \ r/ 

hhis results from the commonly accepted presumption of a positive relation- 
ship between educational inputs and outcomes. Appendix A in ^verch |tai 
contains summaries of nineteen separate studies of variations on this hypothesis 

^Indeed, it is not clear whether the, district involved- had made any 
significant commitment to this goal during the relevant time period. 

^ Again see the Appendix in Averch e t al . 

^Other indicators used by researchers include student ^^,^^^,3 
earnings, the level of schooling eventually obtained, and assorted attempts 
to measure non-cognitive outcomes. ^ 

^See Averch et al ., pp.. 22-23. 

•^See Coleman »r.d Karweit, pp. 7-16; and Cronbach, p. 98. 
^See Coleman et al . , p. 21; and Averch et_al , PP • 20-21. 
^See Coleman and Karweit, pp. 23-25. 

^Vnority is defined here as all students identified in the Office for 
Civil Rights survey of public schools as either American Indian. 
Negco, Oriental, or Spanish-sumamed . 

^'^The' term "Anglo" is used to identify all students who were neither 9lack, 
Spanish-sumamed, Oriental, nor American Indian. 

^^For a description of the test used, see Kmenta, pp. 2'67-269. 

l^The bias will be negative when the squared means and the variances of the 
subgroups are positively related. See Kmenta, p. 256. 
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